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REMARKS 

Claims 3-8 and 29-31 are pending in the application. Claims 3-8 have been 
amended. Claims 1, 2, 9-21, and 26-28 are withdrawn. Claims 29-31 are new claims. 
Claims 29-31 are added to address aspects of the elected species. 

Election/Restriction 

The Office has affirmed and made final the restriction requirement in view of 
Applicants' election of Group II claims 3-8. The Office further acknowledged that the 
restriction requirement was traversed in Paper No. 9. 

Sequence Compliance 

Sequence identification numbers have been inserted in the specification on pages 
28-30 as per Examiner's request. Additionally, claim 7 has been amended to replace 
Applicants' terminology for given mutants with appropriate SEQ ID NOs. The 
specification and claims now conform to 37 CFR § 1.821(d), and the amendments do not 
constitute new matter. 

Claim Objections 

Claims 5 through % were objected to as depending from non-elected claim 1. 
Appropriate correction has been made. Claims 5 through 8 now depend solely from 
claim 3. 

Claim 7 was objected to as the recitation of amino acid positions in an amino acid 
sequence without reference to a particular sequence is improper. SEQ ID NOs have been 
inserted as per Examiner's request. 

Claim Rejections under 35 USC § 112, Second paragraph 

Claims 3 and claims 4-8 are rejected as being indefinite under 35 USC § 112, 
second paragraph. The Office objects to the phrases "increasing the specific activity" and 
"not strongly retarding". MPEP 2173.02 states: 

Definiteness of claim language must be analyzed, not in a vacuum, but in light of: 

(A) The content of the particular application disclosure; 

CB) The teachings of the prior art; and 

(C) The claim interpretation that would be given by one possessing the 
ordinary level of skill in the pertinent art at the time the invention was 
made. 
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The phrase •"increasing the specific activity" is understood in light of the 
disclosure and to those of ordinary skill in the art as meaning increased specific activity 
relative to a native or wild-type glycosyl hydrolase. See, for example, paragraphs [0010], 
[0053], [0061] and [0064] of the published application, Tables 1-4 and Figures 2-3. 
Claim 3 has been amended to clarify that the increase in specific activity is relative to the 
unmutated or native form of the glycosyl hydrolase. This overcomes the objection, since 
claims 4-8 depend from claim 3. 

Also in claim 3, the phrase "not strongly retarding" has been amended to recite 
"binding cellobiose less tightly than the glycosyl-stabilizing amino acid". Cellulose- 
binding domains are well characterized and at least 14 structures of cellulase enzymes 
have been solved ([0006] printed application, Figure 1). Crystallographic data, amino 
acid sequence information and the examples contained in the instant application may be 
used by one of ordinary skill in the art to determine the effect that a given amino acid 
substitution will have on binding interactions between the enzyme and the substrate. 
Such binding interactions are governed by Van der Waals interactions and electrostatic 
forces, which are discussed in paragraphs [0015], [0024], and [0025] of the published 
application. We respectfully traverse the 35 USC §112, second paragraph rejection and 
request it to be reconsidered and withdrawn. It is not required that these terms be 
quantified numerically. 

Claim 4 was rejected as being indefinite because the phrase "tyrosine 3" was 
unclear. Applicants have corrected the typographical error by deleting "3". 

Claim 5 was rejected as being indefinite because the phrase "wherein replacing 
comprises site-directed mutagenesis" was unclear. Claim 5 has been amended to recite 
"die replacing step comprises replacing by site-directed mutagenesis". 

No new matter has been added to the claims by these amendments. 

Claim Rejections under 35 USC § 112, First paragraph 
The sole remaining rejection is the 35 USC §112, first paragraph rejection of 

claims 3-5 and 8. We respectfully traverse this rejection. 

The Office argues that the scope of these claims is broader than the enabled scope 

of invention under the factors of In re Wands, 8 USPQ2d 1400 (Fed. Cir. 1988). In 
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essence, the Office notes that Applicants have shown an improvement in activity by 
replacing tyrosine at position 245 in glycohydrolase from A. cellulolyticus, but have not 
provided knowledge or guidance as to how this might be done outside the limited scope 
of the enabled species. Such knowledge may be found, by way of example, in paragraph 
[0025] of the published application and in the table there following, which shows 
analogous substitution sites in giycosyl hydrolase family enzymes. The referenced 
passage provides, by way of example, a rationale or theory for making such substitutions 
in a genus as have been show to work in the illustrated species. Additional proof that the 
Applicants were in intellectual possession of the theory leading to effective modifications 
of the enzyme, at the time of filing, may be found in the kinetics discussion of paragraph 
[0058] of the published application. It is not the case that the disclosure is limited to a 
single species. 

Additionally, the court held in In re Angstadt and Griffin, (CCPA) 190 USPQ 

214, that to limit an Applicant's protection to only those species explicitly disclosed in a 

specification would undermine the intent of the Patent Act and discourage inventors from 

filing patent applications, especially in unpredictable arts. The case, which involved 

catalysts for the production of hydroperoxides, is quoted below: 

Appellants have apparently not disclosed every catalyst which will 
work; they have apparently not disclosed every catalyst which will not 
work. The question, then, is whether in an unpredictable art, section 112 
requires disclosure of a test with every species covered by a claim. To 
require such a complete disclosure would apparently necessitate a patent 
application or applications with "thousands" of examples or the disclosure 
of "thousands" of catalysts along with information as to whether each 
exhibits catalytic behavior resulting in the production of hydroperoxides. 
More importantly, such a requirement would force an inventor seeking 
adequate patent protection to carry out a prohibitive number of actual 
experiments. This would tend to discourage inventors from filing patent 
applications in an unpredictable area since the patent claims would have to 
be limited to those embodiments which are expressly disclosed. A 
potential infringer could readily avoid "literal" infringement of such 
claims by merely finding another analogous catalyst complex which could 
be used in "forming hydroperoxides." 



It is not the case that knowledge, rationale or guidance are lacking for the broader 
scope of enablement. The determination of what level of experimentation is "undue," so 
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as to render a disclosure non-enabling, is made from the viewpoint of persons 
experienced in the field of the invention. See Enzo Biochem, 188 F.3d at 1373-74 
(discussing evidence of enablement and nonenablement in an unpredictable field of 
biotechnology). "The determination of what constitutes undue experimentation in a given 
case requires the application of a standard of reasonableness, having due regard for the 
nature of the invention and the state of the art." In re Wands, 858 F.2d 731, 737 (Fed. Cir. 
1988). In Wands the court observed that "[tjhe test is not merely quantitative, since a 
considerable amount of experimentation is permissible, if it is merely routine, or if the 
specification in question provides a reasonable amount of guidance with respect to the 
direction in which the experimentation should proceed . . . ." Id., quoting In re Jackson, 
217 USPQ 804, 817 (Bd. App. 1982). The present specification provides "a reasonable 
amount of guidance" for making and using the invention of the instant application. 
Guidance may be found, for example, in the 1) description of the glycosyl hydrolase 
cellulase-binding domain, 2) illustrative examples, 3) figures and 4) analysis of binding 
kinetics of the mutant enzymes. 

We respectfully submit that the disclosure is enabling as to claims 3-8 and 29-31 
for the reasons explained above and, consequently, solicit a notice of allowance. 

Even if the Office persists in this line of rejection, it must be the case that claims 
4-8 have further limitations and must be fully considered. For example, claim 4 recites 
the substitution of specific amino acids. Claim 8 recites the exact species taught in the 
Specification and so should not be subject to an objection that the claim is not limited to a 
species. 
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The Commissioner is authorized to charge any additionally required fees to 
deposit account 14-0460. Should the Examiner have any questions, comments, or 
suggestions that would expedite the prosecution of the present case to allowance, 
Applicants' undersigned representative earnestly requests a telephone call at (303) 384- 



Dated: January 30, 2004. 



National Renewable Energy Laboratory 
1617 Cole Boulevard 
Golden, CO. 80401 
(303) 384-7575 
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5»aul 1 White, Reg. No. 30,436 
Senior Patent Counsel 
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